Conformation-dependent accessibility of Cys-136 and Cys-155 of the mitochondrial rat carnitine/acylcarnitine carrier to membrane-impermeable SH reagents.
During substrate translocation mitochondrial carriers cycle between the cytoplasmic-state (c-state) with substrate-binding site open to the intermembrane space and matrix-state (m-state) with the binding site open to the mitochondrial matrix. Here, the accessibility of Cys-58, Cys-136 and Cys-155 of the rat mitochondrial carnitine/acylcarnitine carrier (CAC) to membrane-impermeable SH reagents was examined as a function of the conformational state. Reconstituted mutant CACs containing the combinations Cys-58/Cys-136, Cys-58/Cys-155, and Cys-136/Cys-155 transport carnitine with a ping-pong mechanism like the wild-type, since increasing substrate concentrations on one side of the membrane decreased the apparent affinity for the substrate on the other side. In view of this mechanism, the effect of SH reagents on the transport activity of mutant CACs was tested by varying the substrate concentration inside or outside the proteoliposomes, keeping the substrate concentration on the opposite side constant. The reagents MTSES, MTSEA and fluorescein-5-maleimide did not affect the carnitine/carnitine exchange activity of the mutant carrier with only Cys-58 in contrast to mutant carriers with Cys-58/Cys-136, Cys-58/Cys-155 or Cys-136/Cys-155. In the latter, the inhibitory effect of the reagents was more pronounced when the intraliposomal carnitine concentration was increased, favouring the m-state of the carrier, whereas the effect was less when the concentration of carnitine was increased in the external compartment of the proteoliposomes, favouring the c-state. Moreover, the mutant carrier proteins with Cys-136/Cys-155, Cys-58/Cys-136 or Cys-58/Cys-155 were more fluorescent when extracted from fluorescein-5-maleimide-treated proteoliposomes containing 15 mM internal carnitine as compared to 2.5 mM. These results are discussed in terms of conformational changes of the carrier occurring during substrate translocation.